The sorption potential of ash derived from extracted Mentha piperita plant was evaluated for removal of basic dye (crystal violet [CV]) from aqueous solution. Liquid batch methods were used to study the effect of various physico-chemical factors such as pH, initial dye concentration, contact time, temperature and adsorbent dose on the sorption efficiency of Mentha Piperita plant ash (MPA). Zeta potential of the MPA particles was calculated as -37.7 mV, indicating negatively charged sorption surface of MPA particles. Results on Freundlich and Langmuir equilibrium sorption isotherms showed that data fitted well to the Langmuir isotherm and the monolayer adsorption capacity (q max ) was found to be 15.95 mg g -1 at room temperature. Pseudo-first-order, pseudo-second-order kinetics and intra-particle diffusion were analyzed at different concentration of CV. The kinetic data fitted well with the pseudo-second-order kinetics as the value of calculated q e in this model was found to be very close to experimental value of q e . Activation energy (E a ) calculated for the surface binding of CV (14.90 kJ mol -1 ) indicated that the dye binding by MPA was an energetically favourable physico-chemical sorption process. Results on the thermodynamic factors (ΔH°, ΔS° and ΔG°) showed the feasible, spontaneous and endothermic nature of adsorption. Further, use of desorbing agents like 0.1 N solution of HCl, H 2 SO 4 , CH 3 COOH, NaOH and H 2 O exhibited better recovery of CV from the MPA in the presence of HCl and H 2 SO 4 than CH 3 COOH, NaOH and H 2 O.
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